Ratio Measure

The performance measure that is in this class is billing accuracy. If a parity test were used, the
1te large, so there is no need for a small sample technique. If

sample s gﬁ.}r g:
one doesz

W Var(Z |H
1.Calculate the¥igGregate test statistic, Z'. Aggregate Test Statistic v 4))
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lque then a re-sampling method can be used.

S W2 - 3 WEE] H,)
J i

y AP

\/Z W2 Var(Z; |H,)
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The Balancing Critical Value |

There are four key elements of the statistical testing process:

*  the null hypothesis, Hy, that parity exists between ILEC and CLEC services

»  the alternative hypothesis, H,, that the ILEC is giving better service to its own customers
+  the Truncated Z test statistic, Z", and

* acritical value, ¢

The decision rule2 is

- If ZTMQC—V—then—_______ZTF c then accept H,.

— ZTré-‘-e-----thena Z'ue .. then accept H,.

There are two types of error possible when using such a decision rule:

* Typel Error: _ Deciding favoritism exists when there is, in fact, no |
favoritism,
« Typell Error: _  Deciding parity exists when there is, in fact, favoritism. |

The probabilities of each type of each are:

»  Typel Error: - a=PZ
Typell

* Typel Error:
p=BZ zcIH ) |

We want a balancing critical value, ¢, so that o = 3.

It can be shown that.

Trim - the HLEC -observations—to the-largest CLEC value from-all CLEC
observations in the month under consideration.

That-is, no CLEC values-are-removed; all ILEC-observations-greater-than-the-largest
CLEC observation are-trimmed-

2 .. This decision rule assumes that a negative test statistic indicates poor service for the
CLEC customer.-customer. If the opposite is true, then reverse the decision rule.

— 49 : Revised 202000
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where

Mipo)=pd(F-o

Vipo)=(n +0 YHL) - po ¢{2) - M

B(-)D(0) is the cumulative standard normal distribution function, and é(-)¢(0) is the standard I
normal density function.

This formula assumes that Z; is approximately normally distributed within cell j. When the cell
sample sizes, ny; and ny;, are small this may not be true. It is possible to determine the cell mean
and variance under the nuil hypothesis when the cell sample sizes are small. It is much more
difficult to determine these values under the alternative hypothesis. Since the cell weight, W; will
also be small (see calculate weights section above) for a cell with small volume, the cell mean and
variance will not contribute much to the weighted sum. Therefore, the above formula provides a
reasonable approximation to the balancing critical value.

The values of m; and se; will depend on the type of performance measure.

Mean Measure

For mean measures, one is concerned with two parameters in each cell, namely, the mean and
variance. A possible lack of parity may be due to a difference in cell means, and/or a difference in
cell variances. One possible set of hypotheses that capture this notion, and take into account the
assumption that transaction are identically distributed within cells is:

. — 2_ 2
Hy: M1j = Hajs Gy = Oy

Ha: Mz = plj + aj'O'[j, 0'2]2 = 7Lj'0'1j2 éjwjm%*_

Under this form of alternative hypothesis, the cell test statistic Z; has mean and standard error
given by
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Proportion Measure

For a propottion measure there is only one parameter of interest in each cell, the proportion of
transaction possessing an attribute of interest. A possible lack of parity may be due to a difference
in cell proportions. A set of hypotheses that take into account the assumption that transaction are
identically distributed within cells while allowing for an analytically tractable solution is:

Hy: pl-py) =1

o - :
(l_ij)plj
H,: py;(1-py;) -
(]_p2j)plj
D (1-p 1_1
(l-p p
H,:
p(l-p J_‘F
{l-p p

1\{5;},>_-.I..‘a

These hypotheses are based on the “odds ratio.” If the transaction attribute of interest is a missed
trouble repair, then an interpretation of the alternative hypothesis is that a CLEC trouble repair
appointment is y; times more likely to be missed than an [LEC trouble.

Under this form of alternative hypothesis, the within cell asymptotic mean and variance of a,; are

given by3
E(a )=na
n

vana )=
—_—t
k| X X

where

3 Stevens, W. L. (1951) Mean and Variance of an entry in a Contingency Tabie.

Biometrica, 38, 468- 470.

|
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noEf (nrforr -F)
ﬂ--=f..(_n_ : +f. +fs)
no=f (i -f 4F)
o= nig-li=F —-f - f 1
.1

d 2n 15 -1

f' =na]-®-—ll

S ‘:=#'[4n (n —a hg-li+tn +[a —n Jig-l

Recall that the cell test statistic is given by

7 - nja;—n;a

J

By By (B
n,-1

Using the equations above, we see that Z; has mean and standard error given by

1
n,w. —n,a,
m, = L J L) _and

’n,;ﬂw _____ W a5)
nJ.—l

and

( n{n -1
se =
\Jn noafn-a)—+—+r—-

S SR 40— — ——————Revised-1201201 |
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Rate Measure

A rate measure also has only one parameter of interest in each cell, the rate at which a
phenomenon is observed relative to a base unit, e.g. the number of troubles per available line. A
possible lack of parity may be due to a difference in cell rates. A set of hypotheses that take into
account the assumption that transaction are identically distributed within cells is:

H(): [y =TIy
Hy: =gy, g tand j =1L o g>landj=10L.
rk

Gi%en thiehotat number of ILEC and CLEC transactions in a cell, n;, and the number of base
elements, by; and b,;, the number of ILEC transaction, ny;, has a binomial distribution from n; trials
and a probability of

r.bh.
a — 1j~1)

]

by + 1y

S— 40 : Revised 1242000 o
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Therefore, the mean and variance of n,, are given by

En )=ng
var(n J=nq (]

Under the null hypothesis

G4~

but under the alternative hypothesis
* a 1

.

Recall that the cell test statistic is given by

n,. —n.

_ i
J anqj(l—

Using the relationships above, we see that Z; has mean and standard error given by

_ nj(q']‘—qj) 1 p\\/“jbuszw&nd

MW= :{ <37 5
’ J;Hj(l_qj) Jb1j+8jb2j
_ /qj-‘(l—qj?) _ o b

1y q;(1-q) v 'by; +gby,

nig -q —(1—5334@
b 4

S Triery i




and

_ afll-q) _
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Ratio Measure

As with mean measures, one is concerned with two parameters in each cell, the mean and
variance, when testing for parity of ratio measures. As long as sample sizes are large, as in the
case of billing accuracy, the same method for finding m; and se; that is used for mean measures
can be used for ratio measures.

Determining the Parameters of the Alternative Hypothesis

In this appendixsection we have indexed the alternative hypothesis of mean measures by two

sets of parameters, ‘;tj'and_éj:'"&jﬁaﬂ@j: Proportion and rate measures have been indexed by one
set of parameters each, v; and ; respectively. A major difficulty with this approach is that more
than one alternative will be of interest; for example we may consider one alternative in which all
the 3; are set to a common non-zero value, and another set of alternatives in each of which just one
d; is non-zero, while all the rest are zero. There are very many other possibilities. Each possibility
leads to a single value for the balancing critical value; and each possible critical value corresponds
to many sets of alternative hypotheses, for each of which it constitutes the correct balancing value.

The formulas we have presented can be used to evaluate the impact of different choices of the
overall critical value. For each putative choice, we can evaluate the set of alternatives for which
this is the correct balancing value. While statistical science can be used to evaluate the impact of
different choices of these parameters, there is not much that an appeal to statistical principles can
offer in directing specific choices. Specific choices are best left to telephony experts. Still, it is
possible to comment on some aspects of these choices:

—Parameter Choices for j--k; — The set of parameters A;}; index altemnatives to the null
hypothesis that arise because there might be greater unpredictability or variability in the delivery
of service to a CLEC customer over that which would be achieved for an otherwise comparable
ILEC customer. While concerns about differences in the variability of service are important, it
turns out that the truncated Z testing which is being recommended here is relatively insensitive to

all but very large values of the Xj=—A;. Put another way, reasonable differences in the values chosen
here could make very little difference in the balancing points chosen.

-Parameter Choices for 8j--8; — The set of parameters éjﬁj are much more important in the choice

of the balancing point than was true for the A;=-A;. The reason for this is that they directly index
differences in average service. The truncated Z test is very sensitive to any such differences;

hence, even small disagreements among experts in the choice of the 8;8; could be very important.
Sample size matters here too. For example, setting all the &5, to a single value — &;~-8&—value -
6, = 80_ might be fine for tests across individual CLECs where currently in Georgia the CLEC
customer bases are not too different. Using the same value of &3 for the overall state testing does
not seem sensible. At the state level we are aggregating over CLECs, so using the same &3 as for
an individual CLEC would be saying that a "meaningful™“meaningful” degree of disparity is
one where the violation is the same {8)(8) for each CLEC. But the detection of disparity for any
component CLEC is important, so the relevant “overall”-8“overall” § should be smaller.

PR —— R {4 S o Revised 12/12/01 #
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~-Parameter Choices for y; or €;—g; — The set of parameters y; or g; are also important in the

choice of the balancing point for tests of their respective measures. The reason for this is that they
directly index increases in the proportion or rate of service performance. The truncated Z test is

sensitive to such increases; but not as sensitive as the case of 83 for mean measures. Sample size

matters here t00. As with mean measures, using the sarme value of y or € for the overall state
testing does not seem sensible.
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6=2- arcsin(\/g) —2-arcsin(.

=25 -2,f

—_—

The three parameters are related however, If a decision is made on the value of 859, it is possible to I
determine equivalent values of y and £. The following equations, in conjunction with the definitions of y
and &, show the relationship with delta.

The bottom line here is that beyond a few general considerations, like those given above, a
principled approach to the choice of the alternative hypotheses to guard against must come from
elsewhere,
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Decision Process

Once Z' has been calculated, it is compared to the balancing critical value to determine if the
ILEC is favoring its own customers over a CLEC’s customers.

This critical value changes as the ILEC and CLEC transaction volume change. One way to make
this transparent to the decision-maker, is to report the difference between the test statistic and the
critical value, diff = 77 - ¢g. If favoritism is concluded when Z7 < g, then the diff < 0 indicates
favoritism.

This makes it very easy to determine favoritism: a positive diff suggests no favoritism, and a
negative diff suggests favoritism.




Corrections
LPSC “Statistical Techniques-for-the A
Data”,
Appendix-A, page A-3
..p:t.+g( n‘j+2n21 )(t?+ Ny~ Ny, ]

g L\/nlj nzj(n“+n2j)Jk n,;+2n,;
Appendix-C; page-C-8, rate measures section-for balancing eritical value:

n,i(q?_qj) =(l—g) n}blleJ
b Jngd-q) Ub;+eb,,
______ A
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BST SEEM Remedy Calculation Procedures ]

BST SEEM Remedy Procedure ‘
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BST-SEEM REMEDY PROCEDURE

1. Tier-1 Calculation For Retail Analogues

2. Calculate the overall test statistic for each CLEC; z’ CLEC-1 (Per Statistical Methodology
discussed- by Dr. Mulrow)

2.3. Calculate the balancing critical value (‘B g} that is associated with the alternative
hypothesis {for fixed parameters 8, ;-086)5,¥, or g)

4. If the overall test statistic is equal to or above the balancing critical value, stop here. That is, if
°Bcrecs <2 CLEC-1, stop here. Otherwise, go to step 4.

5. Calculate the Parity Gap by subtracting the value of step 2 from that of step 1. ABS (z' CLEC-
1-°Bereca)

6. Calculate the Volume Proportion using a linear distribution with slope of %4. This can be
accomplished by taking the absolute value of the Parity Gap from step 4 divided by 4, ABS
((zZ"CLEC-1 - “B cyec.y) 7 4). All parity gaps equal or greater to 4 will result in a volume
proportion of 100%.

6.7. Calculate the Affected Volume by multiplying the Volume Proportion from step 5 by the
Total Impacted CLEC- | Volume (L) in the negatively affected cell; where the cell value is
negative.

8. Calculate the payment to CLEC-1 by multiplying the result of step 6 by the appropriate dollar
amount from the fee schedule.

9. Then, CLEC-1 payment = Affected Volumec ¢, * $$-from Fee Schedule

— e 40 Revised ‘%%FFMW
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Example: CLEC-1 Missed Installation Appointments {(MIA) for Resale POTS. |

Note - the statistical results are oniy illustrative, They are not a result of a statistical test of this

data.
MIA ZICLEC Dari Vol Affecte
By NC L. | MIA, Cp - d
fa -1 Gap Propertion Vol
nl NC | lc | MIAl | MIAC zTCLEC-1| CB |Parity Gap| Volume | Affected
Proportion | Volume
State  |50000 OO [P6  P% 16% +1.92 -0.21 [1.71 0.4275
Cell zCLEC-1
1 150 17 10.091 [0.113 F1.994 8
2 75 8 0.176 0.107 [0.734
3 10 4 0.128 0400 2.619 2
4 50 17 [0.158 [0.340 |2.878 8
5 15 2 0.245 [0.133  [1.345
6 200 6 J0.156 [0.130 0.021
7 30 7 0.166 0233 0.600 3
3 20 3 0.106 10.150 [0.065 >
9 40 9 0.193 0225 0918 o
10 10 3 .160 300 0.660 2
29

where n, = ILEC observations and nc = CLEC-1 observations
Payout for CLEC-1 is (29 units) * {$100/unit) = $2,900
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Example: CLEC-1 Order Completion Interval (OCI) for Resale POTS

where n, = ILEC observations and ne = CLEC-1 observations

Payout for CLEC-1 is (133 units) * ($100/unit) = §13,300

T . Affecte
) | mc| ke |OCK OCK|" ) € | o Proporion d
-l ap ope Volume
nl [ nc| Il | OCI | OCIC [ZTCLEC-1| CB [Parity Gap| Volume Affected
Proportion Volume
State {50000 600 600 [sdays [7days F1.92 L0221 .71 0.4275
Cell ZCLEC-1
1 150 (150 |5 7 1,994 o4
" 75 5 B 4 0.734
3 0 10 P 8 L2619 4
f 50 150 5 7 L2 878 D1
5 15 (15 B .6 1.345
6 P00 [PO0 (3.8 .7 0.021
7 30 PBo 6 7.2 L0.600 13
3 20 R0 5.5 6 0.065 5
9 o B0 8 10 L0.918 17
10 10 1o 6 7.3 -0.660 4
133

e Revised 12/12/01
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Tier-2 Calculation For Retail Analogues |

I. Tier-2 is triggered by three consecutive monthly failures of any Tier 2 Remedy Plan sub-
metric.

2. Therefore, calculate monthly statistical results and affected volumes as outlined in steps 2
through 6 for the CLEC Aggregate performance. Determine average monthly affected volume
for the rolling 3-month period.

3. Calculate the payment to State Designated Agency by multiplying average monthly volume
by the appropriate dollar amount from the Tier-2 fee schedule.

4. Therefore, State Designated Agency payment = Average monthly volume * $$-from Fee
Schedule

Example: CLEC-A Missed Installation Appointments (MIA) for Resale POTS

MIA |z% ke Parity Volume |Hecte
State B B-c Lc M]rA]. GB G Ps ion d
C A ap oport Volume
State nl nC lc | MIAl | MIAC |zTCLEC-A| CB |[Parity Gap| Volume Affectdd
Proportion | Volumie
Month 1 180000 PR100 [336 P 16% -1.92 L0.21 |71 0.4275
iCell CLEC-A
1 500 56 0.091 0.112 [1.994 24
2 300 30 0.176 10.100 [{0.734
3 30 27 0.128 0.338 |-2.619 12
4 205 60 0.158 (0.293 [2.878 26
5 ks 43 0.245 [0.089 |1.345
0 605 79 0.156 )0.131 0.021
7 80 19 0.166 [0.238 [0.600 9
3 0 6 0.106 [0.150 [-0.065 3
9 165 36 0.193 (0218 |0.918 16
10 80 19 0160 [0.238 }[0.660 9
99

where n; = ILEC observations and nc = CLEC-A observations

Assume Months 2 and 3 have the same affected volumes. Payout 99 units * $300/unit = $29,700.

If the above example represented performance for each of months 1 through 3, then

40 . Revised4242/01 | —
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Example: CLEC-A Missed Installation Appointments for 1Q00

State Miss Remedy Dollars
Month | X $29.700
Month 2 X $29,700
Month 3 X $29 700
1000 $89,100

——Revised 1242/00 |
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TIER-1 CALCULATION-FOR-BENCHMARKS
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Tier-1 Calculation For Benchmarks l

I. For each CLEC, with five or more observations, calculate monthly performance results for the
State.

2. CLECs having observations (sample sizes) between 5 and 30 will use Table I below. The only
exception will be for Collocation Percent Missed Due Dates.

Tablel———  — Small Sample Size Table

{95%Table I - Small

Sample Size Table (95% Confidence)

Sample Size | Equivalent | Equivalent Sample Size | Equivalent | Equivalent
90% 95% 90% 95%
Benchmark | Benchmark Benchmark | Benchmark
|5 [ 60.60% | 8000% | | 16 | 7500% | 8750%
5 60.00% 80.00% T 177.78% 183.33%
6 | 6667% | $333% | | 17 | 7647% | 8235% |
3 l66.67% 83.33% [ ho [78.95% 184.21%
I 71.43% 85.71% | po 180.00% 185.00%
|8 [ 7500% | 75.00% | | 19 | 7895% | 8421% |
3 [75.00% [75.00% | b1 [76.19% 85.71%
|79 T 666/% | 77./8% | | 20 80.00% | 85.00% |
b l66.67% [77.78% | B2 [77.27% 186.36%
|10 | 7600% | 8000% | | 23 7619% | 8571% |
lio 170.00% Booove | B3 [78.26% 186.96%
| [ 273% | 8182% | | 22 T7.27% | $6:36% |
[i1 [12.73% 181.82% | P4 [79.17% 187.50%
12 ] 7500% | 8333% | | 23 7826% | 86.96% |
12 175.00% 183.33% | bs 180.00% 188.00%
|13 ] 7692% | 8463% | | 24 7% | 87.50% |
IER [76.92% [84.62% [ be 180.77% 188.46%
14 ] 7837% | 85A% | | 25 | 80.00% | $8.00% |
14 [78.57% [85.71% | B7 [81.48% [88.89%
| 15 ] 7333% | 8667% | 26 8077% | 88.46%
27 81.48% 88.89%
[ 28 | 857% | 89.29%
15 173.33% 186.67% | bs 178.57% 189.29%
29 7931% | 8621% |
16 [75.00% [87.50% [ bho [79.31% 86.21%
[ 30 | 80:00% | %667% |
[i7 F6.47% [82.35% | Bo 180.00% 86.67%
3
I If the percentage (or equivalent percentage for small samples) meets the benchmark standard,
stop here. Otherwise, go to step 4.

40 Rewvised-12/12/01 |



